(heparin-like molecules, HS) on the surface of human # Present address:
. Homology modeling has also been man serum, in a dose-dependent manner. Thus, the ability of VCP to bind heparin-like molecules plays many used, perhaps with greater validity, to (Figures 3a and  3b) . Most of the residues with carboxylic acid side chains are clustered in modules 2 and 3 with those two modules carrying a net negative charge. This charge distribution, taken together with the highly extended shape of VCP revealed in this study, produces a distinctly asymmetric distribution of the electrostatic field Figures 3a and 3b) suggests that an ionic The structure of VCP confirms that there are two spatially distinct putative heparin binding sites in the molefor C3b. Although it is not unreasonable to invoke Phe201 and Arg203 (Figures 4a and 4b, yellow) as C3b cule. VCP, in the crystal structures, appears to be a long molecule with large positively charged domains at its binding residues in VCP, most of this module, including residues 208 and 210, is missing from its MPV homolog two ends (Figures 3a and 3b) ; a large patch of positive charge is located on domain 4, while a second large and therefore does not appear to be pivotal for function.
In summary, by analogy with its close relatives, C4b-positive patch straddles domains 1 and 2. Heparin pro- .64 Å , respectively, for the two crystal forms. The refinements buffered methanol-complex medium (BMMY) containing 4% methanol, the cells were again incubated for two days with vigorous shakwere monitored throughout using free R values calculated on 10% of the reflections, in each case chosen randomly to span the used ing. The VCP-containing media was then collected after centrifuging at 12,000 rpm for 1 hr. The two liters of media were then concenresolution range. The terminal Arg residue is not visible in density maps in any of the five molecules. All atoms of all other residues trated to 50 ml using a 300 ml Amicon stirred-cell (with 10 kDa molecular weight cut-off). Half of the media was then purified using (1-243) are present in both molecules of the asymmetric unit of form I crystals; however, residues 43-45, 110, 209, and 227 in molecule three 5 ml HiTrap heparin columns (Pharmacia) linked in series, as to make one large 15 ml column. After passing the media through A have high B factors as do residues 209 and 227 in molecule B. All three molecules in the asymmetric unit of form II crystals have at a rate of 1 ml/min, the column was then washed with 30 ml of 100 mM NaCl, and the protein eluted with 15 ml NaCl ranging from residues that could not be located in maps: 
